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1: Schematic representation of the fluid film bounded by a $\mathrm{w}\mathrm{d}\mathrm{l}$ and air.
.
. 1 , T $z$ . $\rho$,
$\eta$
$h_{0}$ . $g=gz$ T ,
$\gamma$ .
, . $r=(x,y)$ : $h(r,t)=h_{\mathrm{O}}+\zeta(\mathrm{r}, t)$





$\nabla\cdot u+\frac{\partial w}{\partial z}=0$ , (1)
$\rho \mathrm{t}\frac{\partial u}{\partial t}+(u\cdot\nabla+w\frac{\partial}{\partial z})u\}=-\nabla p+\eta\nabla^{2}u$ , (2)
$\rho \mathrm{t}\frac{\partial w}{\partial t}+$ ($u$ . $w \frac{\partial}{\partial z}$) $w\}=-\nabla p+\eta\nabla^{2}w+\rho g$. (3)
, $(u, w),$ $u=(u, v)$ , $\nabla=$ ($\partial/\partial x$ , $/\partial y$) ,
. , $p$ .
. $z=0$ , .
$u(x,y,0,t)=0$, $w(x,y,0,t)=0$ . (4)
$z=h(r,t)$ ,
01 9”i1116
$\eta\frac{\partial u}{\partial z}=0$ (5)
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$P_{a}-p= \gamma\nabla\cdot(\frac{\nabla h}{\sqrt{1+(\nabla h)}})$ (6)
. , $P_{a}$ . , ,
$\frac{\partial h}{\partial t}+u\cdot\nabla h=w$ (7)
. , ($x,$ $y$ )
, .
2.2
( ) ($h\text{ }\ll\lambda_{M}$ , $h_{0}$
, $\lambda_{M}$ ) . (1) , $w$





$\frac{\partial\zeta}{\partial t}+\frac{1}{3\eta}\nabla\cdot[(h_{0}+\zeta)^{3}\nabla(\rho g\zeta+\gamma\nabla^{2}\zeta)]=0$. (8)
, $h=h_{0}+\zeta(\mathrm{r}, t)$ .
, $h_{0}$ , (8) ,
.
$\frac{\partial\zeta}{\partial t}+[\nabla\cdot(1+\zeta)^{3}\nabla(B\zeta+\nabla^{2}\zeta)]=0$ , (9)
$T= \frac{3h_{0}}{\gamma}$ , $B= \frac{pgh_{0}^{2}}{\gamma}$ . (10)
, $B$ .
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. , $\sigma$ $\sigma_{\max}$ , $k_{M}=\sqrt{\frac{B}{2}}$

















$2 \pi\int\zeta rdr=2\pi r_{m1n}^{2}.\zeta 0$ (17)
$A$ . , $\zeta_{0}$ $A$
.
3
1 . Fermigier et al.[3]
. \lambda M=2\pi /\sim \approx 13.2mm , $h_{\mathrm{o}}/\lambda_{M}\approx 0.0152$ ,




visicosity yy 1.0 $kg/m\cdot s$
density $\rho$ 970 $kg/m^{3}$
kinematic viscosity $\nu$ 0.001031 $m^{2}/s$
surface tension $\gamma$ 0.021 $N/m$
1: Definitions and values of parameters.
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, ,
. , $h_{\mathit{0}}$ $\zeta=(-1.0+10^{-4})h_{0}$
( 0 ) ,
. $[Lx2\pi/k_{M}, L_{\mathrm{Y}}2\pi/k_{M}]$ , $(Lx=L_{\mathrm{Y}}=8)$ ,
$\lambda_{M}=2\pi/k_{M}$ 16 . $dt$ .
, , $(\mathrm{i})1$
( ) , $(\mathrm{i}\mathrm{i})1$ (1 ) , (iii)
( ) , (iv) 2 (
) 4 . (v)
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$(\mathrm{a})\mathrm{R}\mathrm{o}11,$ $T=1.68\mathrm{x}10^{5}$ . $(\mathrm{b})\mathrm{G}\mathrm{a}\mathrm{u}\mathrm{s}\mathrm{s},$ $T=2.46\mathrm{x}10^{5}$ .
$(\mathrm{c})\mathrm{L}\mathrm{i}\mathrm{n}\mathrm{e}\mathrm{p}\mathrm{e}\mathrm{a}\mathrm{k},$ $T=1.66\mathrm{x}10^{5}$ . (d)Crosspeak, $T=1.32\mathrm{x}10^{5}$ .
(e)Random, $T=1.74\mathrm{x}10^{5}$ .
2: Final patterns of the surface deformation $\zeta$ .
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$(\mathrm{a})\mathrm{R}\mathrm{o}11,$ $T=1.68\mathrm{x}10^{5}$ . $(\mathrm{b})\mathrm{G}\mathrm{a}\mathrm{u}\mathrm{a}\mathrm{e},$ $T=2.46\mathrm{x}10^{5}$ .
$(\mathrm{c})\mathrm{L}\mathrm{i}\mathrm{n}\mathrm{e}\mathrm{p}\mathrm{e}\mathrm{a}\mathrm{k},$
$T=1.66\mathrm{x}10^{5}$ . $(\mathrm{d})\mathrm{C}\mathrm{r}\mathrm{o}\mathrm{e}\mathrm{s}\mathrm{p}\mathrm{e}\mathrm{a}\mathrm{k},$ $T=1.32\mathrm{x}10^{5}$ .
$(\mathrm{e})\mathrm{R}\mathrm{a}\mathrm{n}\mathrm{d}\mathrm{o}\mathrm{m},$
$T=1.74\mathrm{x}10^{5}$ .





0 . , B\mbox{\boldmath $\zeta$}+\Delta ( .
4: Comparison between an axisymmetric peak and the steady solution. (a) x-
direction, $nx=5,$ $ny=3,$ $\zeta_{0}=1.262$ . $(\mathrm{b})y$-direction, $nx=5,$ $ny=5,$ $\zeta 0=1.465$.
, .
2 $A$ $\zeta_{0}$ .
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$A=0.5\sim 2.3$ . $A$ ,
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. $|\mathrm{h}$ $r\llcorner\backslash \backslash$
. , .
, . \leq y‘ \mbox{\boldmath $\nu$}‘
. ,
( $\text{ ^{}\backslash }\backslash$ * ) [14] .
$\text{ }$ . $\text{ }$ } .
$n$ $P=\{p_{1},p_{2}\cdots,p_{n}\}$ . $p$:
, $p_{j},(j\neq:)$ p- R(p .
$R(p_{1}),$ $R(p_{2}),$ $\cdots,$ $R(p_{n})$ .
. $p_{j}$ ,
.






2: Probabilitiae of the numbers of adjacent peaks (or points).
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$(\lambda_{M})$ , $(\lambda_{p}/\lambda_{M})_{cal}\approx 1.20$ . Fermigier et al.[3]
, (\lambda p/\lambda M) xp\approx 1.19 .








, ( ) .
, .
















[1] A. Oron, S. H. Davis and S. G. Bankoff (1997), Rev. Mod. Phys. 69, 931.
[2] J. J. Liu, B. Schneider and J. P. Gollub (1995), Phys. Fluids 7, 55.
[3] M. Fermigier, L. Limat, J. E. Wesffreid, P. Boudinet and C. Quilliet (1992), J. Fluid
Mech. 236, 349.
[4] 0. Lioubashevski, H. Arbell and J. Fineberg (1996), Phys. Rev. Lell. 76, 3959.
[5] Y. Murakami and M. Chikano (2001), Phys. Fluids 13,65.
[6] A. Sharma and R. Khanna (1998), Phys. Rev. Lett. 85, 3463.
[7] A. Oron (2000), Phys. Fluids 12, 1633.
[8] P. S. Hammond (1983), J. Iluid Mech. 137, 363.
[9] S. G. Yiantsios and B. G. Higgins (1989), Phys. Fluids Al 1484.
[10]A. Oron and P. Rosenau (1992), J. Phys. $(f\}nnoe)2131$ .
[11] L. W. Schwartz (1999), Advances in $C\alpha ting$ and Drying of Thin Films, 3rd $Eum\mu an$
$Cc\omega t_{\dot{l}}ng$ Sy\mbox{\boldmath $\tau$}nl )sium, $\mathrm{E}\mathrm{r}\mathrm{l}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}\mathrm{n},105$.
[12] , $(2\mathrm{N}1)$ , , 1209, 223.
[13] –, (2001), , 12$1,83.
[14] Xuehou Tan, (2 1), ( ).
[15] M. Tanemura (2001), Statistical $D$-sttibutims of Poisson Vomnoi Cells in Two
and Three Dimensions Research Memorandum No. 796 The Institute of Statistical
Mathematics.
[16] – (2001), 16, 135.
124
